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Study Area
The study sites were Mufindi (Iringa region), Njombe and Rungwe 
(Mbeya region) (Fig 2).
Introduction
Preliminary Results
Climate change adaptation through planted forages
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» Modelling to be moved from IAT to Crop Livestock Enterprise 
Model (CLEM).
» Improved feeding scenarios developed and run.
» Simulating crop productivity under different climate models for 
banana and beans which are important for livelihoods and food 
security in the southern highlands.
» Validation of final results.
» Milk production reduces by less than 1% under RCP 4.5 in yr 2027.
» Feed availability is much worse under RCP 8.5 in the year 2037 this 




Smallholder farmers (SF) are the biggest 
food producers in Tanzania (TZ), where 
hetero- geneous mixed crop-livestock 
farming systems dominate agriculture 
(Fig 1)1. Feed scarcity and quality are 
major issues facing smallholder dairy 
farmers in Tanzania1.
Climate projections for Tanzania indicate 
increased length of dry seasons and 
severity of periodic droughts2. These 
expected impacts will affect farm 
productivity, leaving farmers  more vulnerable.
The planting of improved grass and legume forages, if properly 
managed, has the potential to improve livestock productivity and 
resilience which can help SF adapt to climate change3.
To assess if improved forages can mitigate against projected 
climate impacts of reduction in crop yield, and help farmers adapt in 
mixed crop-livestock systems, in the southern highlands of TZ.
Objective
Figure 1. Dairy system in Rungwe 
Tanzania
Methodology
Table 2. Projected weather conditions  in year 2027 and 2037.
Table 3. Projected maize production in year 2027 and 2037.
Table 4. Projected Rhodes grass production in year 2027 and 2037.
Table 1. Farm Typologies Southern Highlands of Tanzania4.
Climate Change Scenarios 
» Future crop and livestock production modeled for, 2027 and 2037 
under RCPs 4.5 CO
2




» Climate model: HIRHAM5-ICHEC2 used to predict rainfall and 
temperature for years 2027 and 2037 for RCP 4.5 and 8.5 (Table 2).
» Crop and grass yields adjusted according to literature review and 














































































Fig 4. Projected milk production in year 2027. Fig 5. Projected feed availability 10 years and  



















































Total feed availability  4.5 Total feed availability 8.5
Farming system typology
Modelling impact of CC on dairy intensifying farms
» 3 representative dairy intensifying farms were selected from the 
studies participating households.
» Characteristics include: landholding of 5.3ha, number of Tropical 
Livestock Unit 7.5 (~2 improved zero –grazed dairy cows), milk 
yield 9L during dry season and 10L during wet season.
Integrated Analysis Tool (IAT) modelling:
» IAT version 3.8d is an excel based  whole-farm model, used to  
assess crop production, forages and livestock production over 10 
and 20 year period5.
So far:
» Crop, forage yields used from expert opinions and literature review.
» Baselines runs validated by the 3 farmers whose farms were 

















Figure 2. Map of study sites Figure 3. Sofia Mushi (left) and John Mwambuchi 
(right) with Jessica Mukiri during validation of baseline 
results in Mufindi and Njombe.
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